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PREFACE 

The  Kawartha  lakes  are  a  large  and  economically  important  system  of  eight  lakes  which 
are  located  in  central  Ontario.  Sturgeon  Lake  and  Rice  Lake  are  located  near  the  upper 
and  lower  ends  of  the  Kawartha  Lakes  system  respectively  and  both  support  significant 
amounts  of  urban  and  recreational  development.  They  were  chosen  for  detailed  study 
because  of  their  importance  within  the  system  and  because  both  have  shown  the 
symptoms  associated  with  excessive  nutrient  input  for  several  years. 

The  Rice  and  Sturgeon  Lakes  Nutrient  Budget  Study  was  initiated  to  investigate  linkages 
between  point  and  non-point  sources  of  nutrients,  water  quality,  and  aquatic  life  within  the 
lakes  and  to  estimate  the  impacts  of  these  processes  on  in-lake  and  downstream  water 
quality. 

The  study  was  supervised  by  the  Rice  -  Sturgeon  Lakes  Nutrient  Budget  Technical 
Committee  which  had  representatives  from  the  Limnology  Section  (Water  Resources 
Branch)  and  Central  Region  of  the  Ministry  of  the  Environment,  the  Trent  Severn 
Waterway  (Environment  Canada)  and  the  Kawartha  Lakes  Fisheries  Assessment  Unit  of 
the  Ministry  of  Natural  Resources. 

This  is  one  of  a  series  of  technical  reports.  These  and  the  summary  report  (R/S  Tech. 
Rep.  No.  13)  will  provide  a  technical  basis  for  the  management  of  the  Rice  Lake  and 
Sturgeon  Lake  ecosystems  and  for  the  use  of  land  and  water  resources  in  the  Kawartha 
Lakes  region  in  general.     A  list  of  all  reports  in  the  R/S  Tech.  Rep.  series  is  as  follows: 

1.  Hutchinson  N.J. ,  B.J.  Clark,,  J. R.  Munro  and  B.P.  Neary  1994.  Hydrological  data  for 

the  watersheds  of  Rice  Lake  and  Sturgeon  Lake.  1986  -  1989,  100  pp. 

2.  Hutchinson  N.J.,  J.R.  Munro,  B.J.  Clark  and  B.P.  Neary.  1994.  Water  chemistry  data 
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ABSTRACT 

In  1972,  a  joint  Ministry  of  Natural  Resources  and  Ministry  of  the 
Environment  (now  Ministry  of  Environment  and  Energy)  survey  on  the  biological 
and  physical-chemical  status  of  the  Kawartha  Lakes  was  conducted  to  establish 
a  water  quality  profile  to  which  subsequent  surveys  could  be  compared.  Two 
lakes,  Rice  and  Sturgeon,  to  be  resurveyed  from  1986  to  1988  to  determine  if  any 
changes  in  their  zooplankton  communities  had  occurred  during  the  14  year  period. 

The  zooplankton  populations  of  both  Rice  Lake  and  Sturgeon  Lake  have 
significantly  changed  from  1972.  Densities  in  Rice  Lake  rose  from  a  1972  summer 
mean  of  93,300  individuals  per  cubic  meter  to  a  high  of  436,878  individuals  per 
cubic  meter  in  1987.  Similarly  Sturgeon  Lake  zooplankton  populations  increased 
from  a  summer  mean  of  24,200  individuals  per  cubic  meter  to  251,292  in  1987. 
Densities  and  biomasses  of  the  major  groups  in  both  lakes  significantly  dropped 
in  1988  but  did  not  reach  the  levels  of  1972.  No  significant  differences  in  densities 
and  biomasses  for  the  major  groups  were  observed  between  1986  and  1987 
although  a  sampling  gear  change  implemented  between  these  two  years  made 
strict  comparisons  difficult. 

The  percentage  composition  of  the  planktonic  crustaceans  also  changed 
from  1972.     The  1986-1988  survey  average  for  Rice  Lake  showed  that  the 


percentage  contribution  of  the  cladocerans  to  the  zooplankton  community  rose 
from  66.6%  to  82.3%.  The  calanoid  copepods  also  increased  from  1.7%  to  6.4% 
and  the  cyclopoid  copepods  decreased  from  18.9%  to  11.2%.  Similar  results 
occurred  in  Sturgeon  Lake.  The  cladocerans  increased  from  53.5%  to  74.4%,  the 
calanoid  copepods  increased  from  4.3%  to  9.4%,  and  the  cyclopoid  copepods 
decreased  from  25.2%  to  16.2% 
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INTRODUCTION 

In  1972,  the  Ministries  of  the  Environment  and  Natural  Resources  conducted  an 
extensive  biological  and  physical-chemical  survey  of  the  Kawartha  Lakes  system  to 
establish  a  water  quality  profile  to  which  subsequent  results  could  be  compared.  In  1976, 
many  water  quality  parameters  were  remeasured  and  results  indicated  little  change  had 
occurred.  A  number  of  recommendations  were  made  at  the  time  the  initial  report  was 
released  in  regards  to  upgrading  sewage  treatment  and  septic  systems  for  more  efficient 
use,  limiting  development,  and  reducing  the  nutrient  loading  of  the  area  especially 
through  changes  in  land  use  practices  involving  pesticides  and  fertilizers. 

By  the  mid  - 1 980s,  it  was  decided  to  resurvey  the  zooplankton  communities  of  two 
of  the  most  eutrophic  of  the  Kawartha  Lakes  -  Rice  and  Sturgeon,  to  determine  if 
significant  changes  had  occurred  over  the  past  decade.  Also,  it  was  important  to 
establish  a  "before"  senario  for  the  plankton  communities  in  anticipation  of  the  inevitable 
introduction  of  the  zebra  mussel  and  spiny  water  flea  into  these  lakes.  Densities  and 
species  composition  at  this  level  of  the  food  chain  are  likely  to  be  the  first  effected  by 
changes  in  food  availability  with  subsequent  impacts  on  the  populations  of  higher  levels 
of  the  ecosystem  that  depend  on  them  for  food. 

This  report  summarizes  the  species  composition,  densities,  and  biomasses  of  the 
zooplankton  communities  observed  in  Rice  and  Sturgeon  Lakes  during  the  survey  period 
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(summer  months  of  1986,  1987,  1988)  and  compares  the  results  to  those  reported  in 
1972. 

METHODOLOGY 

A)  Field  Methods 

Four  stations  on  Rice  Lal<e  and  six  on  Sturgeon  Lai<e  were  sampled  biweekly  (May 
to  October)  during  1986,  1987,  and  1988.  Zooplankton  samples  were  collected  with  a 
Wisconsin  net  (1986)  and  a  Clarke-Bumpus  net  (1987,  1988)  through  a  vertical  water 
column  starting  approximately  1  metre  from  the  lake  bottom.  The  net  contents  were 
preserved  with  a  4%  sugar  formalin  solution. 

B)  Laboratory  Methods 

The  zooplankton  samples  were  subsampled  using  a  Folsom  plankton  splitter. 
Individuals  were  microscopically  enumerated  (minimum  of  250  per  sample)  and  the  length 
of  each  organism  measured  (see  apparatus  description  by  Roff  &  Hopcroft,  1986).  All 
organisms  were  identified  to  species  level  where  possible  with  the  exception  of  the 
copepod  nauplii  which  were  identified  to  the  suborder  level.  Rotifers  were  not  included 
in  any  of  the  years  surveyed. 

Densities  are  expressed  as  numbers  per  cubic  metre  and  biomass  as  dry  weight 
based  on  a  length  -  weight  relationship  (Allen  &  Yan,  1993).  Paired  t-tests  were 
performed  on  logrithmic  transformed  data  using  SYSTAT  (Wilkinson,  1990).  Taxonomic 


references  included  Edmondson  (1959),  Brooks  (1959),  Deevey&Deevey  (1971),  Dodson 
(1981),  and  Korinek  (1981).  The  samples  were  analyzed  by  Dr.  Wm.  Gelling,  Lansdowne, 
Ontario  and  the  density  graphs  located  in  the  appendix  were  created  by  Michael  Michalski 
Associates. 

RESULTS 

A  total  of  thirty-five  species  were  identified  from  Rice  Lake  during  the  survey  period; 
20  cladocerans,  7  calanoid  copepods  and  8  cyclopoid  copepods  (Table  2).  Forty-one 
species  were  identified  from  Sturgeon  Lake  during  the  same  time  period;  23  cladocerans, 
6  calanoid  copepods,  and  12  cyclopoid  copepods  (Table  1). 

Cladocerans  as  a  group  dominated  the  zooplankton  communities  in  both  lakes  in 
all  years  at  all  stations  both  in  terms  of  numbers  and  biomass.  Numbers  were  generally 
higher  in  Rice  Lake  (Figs.  1  -  3)  with  maximum  densities  occurring  on  May  8,  1986,  Sept. 
10,  1987,  and  June  14,  1988.  The  dominate  organisms  were  Chydorus  sphaericus  (1986 
&  1987)  and  Daphnia  galeata  mendotae  (1988)  (Table  8  ).  In  Sturgeon  Lake,  the 
maximum  densities  occurred  on  Sept.  10,  1986,  May  26,  1987,  and  Sept.  27,  1988  (Figs. 
4  -  6).  The  dominant  organisms  were  Eubosmina  coregoni  in  1986,  Bosmina  longirostris 
in  1987,  and  Eubosmina  coregoni  and  Daphnia  rosea  (tied)  in  1988 
(Table  13). 


TABLE  1    Zooplankton  species  list  for  Sturgeon  Lake,  1986  -  1988 


CLADOCERA 

Acroperus  haroae  Baird 
Alona  sp. 

Bosmina  lonqirostris  O.F.Muller 
Ceriodaphnia  lacustris  Birge 
Ceriodaphnia  sp. 
ChydoTUs  sphaericus  O.F.Muller 
Daphnia  dubia  Herrick 
Daphnia  qaleata  mendotae  Birge 
Daphnia  parvula  Fordyce 
Daphnia  pulex  Richard 
Daphnia  retrocurva  Forbes 
Daphnia  rosea  Sars 
Daphnia  schoedleri  Sars 
Diaphanosoma  brachvurum  Li even 
Eubosinina  coreaoni  Baird 
HolopediuTO  aibberum  Zaddach 
, Leptodora  kindtii  Focke 
Pleuroxus  hainulatus  Birge 
Polyphemus  pediculus  Linne 
Sida  crvstallina  O.F.Muller 
Simocephalus  serrulatus  Koch 
Eubosmina  loncispina  Leydig 
DiaphanosoTna  biraei 
Daphnia  sp. 


CALANOID  COPEPODA 

Calanoid  copepodid 
Diaptoinus  minutus  Lilljeborg 
Diaptomus  oreaonensis  Lilljeborg 
Epjschura  Jacustris  Forbes 
Epischura  lacustris  copepodid 
Calanoid  nauplius . 

CYCLPOID  COPEPODA 

Cyclopoid  copepodid 

Cvclops  bicuspjdatus  thomasi  Forbes 

Cvclops  scutif er  Sars 

Cvclops  vernalis  Fischer 

Eu cvclops  aqjlus  Koch 

Eucvclops  speratus  Lilljeborg 

Macrocvclops  albidus  Jurine 

Mesocvclops  edax  Forbes 

Orthocvclops  modestus  Herrick 

.Paracvclops  f imbriatus  poppei  Rehberg 

Tropocvclops  prasinus  mexicanus  Kiefer 

Cyclopoid  nauplius 


TABLE  2      Zooplardc-ton  species  list  for  Rice  Lake,  1986  -  1988 


CLADOCERA 

Alona  af finis  Leydig 

Alona  sp. 

Bos:nina  lonairostris  O.F.Muller 

Ceriodashnia  lacustris  Birge 

Ceriodaphnia  sp. 

Chvdorus  sphaericus  O.F.Muller 

Daphnia  ambicrua  Scourf ield 


Daphnia  qaleata  mendotae  Birge 


Daphn 


a,  lonciremis  Sars 


Daphnia  pulex  Richard 


Daphnia  rerrocurva  Forbes 
Diaphanosoma  brachvurum  Li even 
EubosTnina  coreaoni  Baird 
Eubcsraina  •tubicen  Brehm 
Eurvcercus  lamellatus  O.F.Muller 
Leprsdora  kindtii  Focke 
Sida  cr^/stallina  O.F.Muller 
Diaphansoma  bircrei 

CALANOID  COPEPODA 

Calanoid  copepcdid 
Diaptomus  ashlandi  Marsh 
Diaptomus  :ninutus  Lilljeborg 
Diaptiomus  oregcnensis  Lilljeborg 
Epjschura  lacjs rris  Forbes 
Epjschura  lac-js-tris  copepodid 
Calanoid  nauplius 

CYCLOPOID  COPEPODA 

Cyclopoid  copepodid 

Cvclops  bicuspida-tus  -thoraasi  Forbes 

Cvcloos  vernal  is  Fischer 

Eucvclops  acilus  Koch 

Mesocyclops  edax  Forbes 

Trcpocvclops  pragjnus  mexicanus  Kiefer 

Cyclopoid  nauplius 

Macrocvclops  ater  Herrick 


The  percentage  composition  and  relative  abundance  of  the  cladoceran 
communities  fluctuated  from  year  to  year  (Table  21)  in  both  lakes.  In  general,  the  smaller 
organisms  such  as  Eubosmina  coregoni.  Chydorus  sphaericus  and  Bosmina  longirostris 
were  the  primary  contributors  to  the  populations  in  terms  of  density.  The  Daphnia 
component  in  Rice  Lake,  although  lower  in  density,  was  the  major  contributor  to  the  total 
biomass.  Dominant  species  included  Daphnia  retrocurva,  D.  galeata  mendotae.  and  in 
1 988,  D.  pulex.  The  same  three  species  were  found  in  Sturgeon  Lake  along  with  D.  rosea 
which  appeared  in  1988. 

-  The  prominent  cyclopoid  copepods  in  both  lakes  were  Mesocyclops  edax,  and 
Tropocyclops  prasinus  mexicanus,  and  to  a  lesser  degree  Cyclops  vernalis  and  C. 
bicuspidatus  thomasi.  Diaptomus  oregonensis  was  the  dominant  representative  of  the 
calanoid  copepods  with  maximum  numbers  occuring  in  July  and  August. 

DISCUSSION 

Unfortunately,  all  the  raw  data  for  the  zooplankton  collections  made  during  the 
1972  survey  (Hitchin,  1976)  could  not  be  found.  Consequently,  the  only  comparisons  that 
could  be  made  to  the  new  survey  results  are  with  the  data  included  in  the  original  report 
(Hitchin,  1976). 

There  are  several  notable  changes  in  the  species  composition  of  the  zooplankton 


communities  during  the  14  year  period  which  in  part  may  be  due  to  taxonomic  revisions. 
In  1972,  20%  of  the  Cladocera  observed  from  Sturgeon  Lake  samples  were  Daphnia 
catawba.  Not  one  individual  was  found  in  the  samples  from  this  survey.  Also 
Diaphanosoma  leuchtenbergium  has  seemingly  disappeared  from  both  lakes  being 
replaced  by  D.  birgei. 

Total  densities  of  the  zooplankton  communities  increased  dramatically  from  the 
levels  observed  in  1972  (Tables  13  and  14)  in  both  lakes.  By  doJng  a  vertical  tow  starting 
1  metre  off  the  bottom,  any  spacial  differences  in  the  zooplankton  populations  especially 
due  to  vertical  migration  habits  should  be  compensated  for.  However,  there  does  appear 
to  be  a  great  deal  of  variability  between  the  sampling  stations  in  regards  to  densities  of 
the  communities  and  their  biomasses  for  all  three  years  in  both  lakes.  Some  of  the 
variabilty  may  be  a  result  of  a  sampling  gear  change  that  was  made  in  1987  when  a 
Clarke-Bumpus  net  was  put  into  service.  But  in  1988,  a  significant  reduction  in  densities 
and  biomasses  was  noted  at  stations  in  both  lakes.  In  some  cases,  the  biomasses  of  the 
zooplankton  groups  observed  in  1988  were  lower  than  those  found  in  1986  (Tables  3  - 
7).  Densities  although  lower  than  the  previous  years  did  not  return  to  the  levels  observed 
in  1972  (Tables  8  -12). 

RICE  LAKE 

When  compared  to  the  1972  data,  calanoid  copepQds  make  up  a  higher 
proportion  of  the  zooplankton  community  (only  1.7%  in  1972)  in  the  1986-88  survey 


(Tables  15  -  17).  This  may  be  due  in  part  to  the  grouping  of  the  copepod  nauplii  into 
their  respective  categories.  Cyclopoid  copepods  ,  however,  decreased  to  10.0%  from  the 
1972  level  of  18.9%  (Hitchin,  1976)  and  cladocerans  increased  from  66.6%  to  a  high  of 
85.3%  in  1988. 

The  biomass  of  Daphnia  and  the  total  cladoceran  community  did  not  undergo  any 
significant  changes  in  Rice  Lake  during  the  study  period  (Tables  3  and  4).  However 
densities  at  R35  did  significantly  decrease  from  1987  to  1988  (Table  4). 

Calanoid  and  cyclopoid  copepods  declined  in  biomass  and  densities  at  R34  from  1987 
to  1988.  At  station  R35,  only  the  calanoid  copepods  decreased  In  biomass  and  densities. 
The  cyclopoid  copepods  showed  no  significant  changes  in  biomass  but  did  in  densities. 
Stations  R33  and  R36  did  not  have  any  significant  changes  In  biomass  or  densities  for  the 
three  year  period  (Tables  3  and  4). 

Total  zooplankton  density  and  biomass  did  not  undergo  any  major  changes  during 
the  survey  at  R33.  However,  the  densities  at  the  other  three  stations  declined 
significantly  from  1987  to  1988  and  a  reduction  In  total  zooplankton  biomass  was  also 
observed  at  R34  (Tables  8  and  9). 

At  the  conclusion  of  the  1972-1976  survey,  the  lakes  were  categorized  into  one  of 
three  categories  depending  on  certain  conditions  that  existed  In  the  lake  at  that  time. 
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Rice  Lake  was  placed  in  category  III  ie.  total  phosphorus  levels  were  greater  than  40 
Mg/liter,  chorophyll  a  concentrations  were  greater  than  9.0  Mg/I  and  the  percentage  of 
calanoid  copepods  present  was  less  than  2%  (Hitchin,  1976).  During  the  1986-88 
survey,  total  P  concentrations  ranged  from  21  to  50  mQ/I  ,  somewhat  of  an  improvement 
frohn  the  average  of  69  mq/I  observed  at  R33  in  1972.  Chlorophyll  a  values  ranged  from 
7.4  to  20.4  Mg/I  (up  from  the  1972  range  of  8.5  to  10;1  mQ/I)  and  although  the  calanoid 
copepod  populations  declined  from  1986  to  1988(8.3%  to  4.8%),  they  still  contributed 
more  than  2%  of  the  zooplankton  community. 

Although  some  reduction  has  been  observed  in  the  total  P  concentrations  and  the 
percentage  composition  of  calanoid  copepods  has  increased  from  the  1972  levels,  based 
on  the  original  criteria,  the  water  quality  has  not  improved  enough  for  the  lake  to  be 
reclassified  from  the  III  category. 

Sturgeon  Lake 

In  1972,  4.3%  of  the  zooplankton  population  was  calanoid  copepods,  17%  nauplii, 
25.2%  cyclopoid  copepods,  and  53.5%  cladocerans  (Hitchin,  1976).  Data  collected 
during  this  survey  indicate  that  the  percentage  composition  of  the  zooplankton 
commmunity  has  changed.  Cladocerans  have  increased  from  the  1972  levels,  calanoid 
copepods  have  increased  and  cyclopoid  copepods  have  decreased.  There  was  one 
exception,  station  S8  which  had  a  very  low  population  of  calanoids  and  a  high  population 


of  cyclopoids  when  compared  to  the  other  five  stations  during  the  same  time  period 
(Tables  13-15). 

Even  though  the  percentage  contribution  of  some  of  the  major  groups  to  the  total 
zooplankton  communities  appeared  to  have  increased  from  1972,  t-test  results  indicated 
that  major  decreases  in  zooplankton  biomass  occurred  in  Sturgeon  Lake  from  1987  to 
1988  and  in  some  instances,  biomass  in  1988  was  lower  than  in  1986.  Only  one 
difference  was  noted  between  the  1986  and  1987  data,  a  significant  decline  in  the 
Daphnia  biomass  at  S1 1  (Tables  5-7).  Densities  for  all  groups  were  significantly  lower 
in  1988  from  the  levels  of  1987  and  in  some  instances,  lower  than  1986  (Tables  10  -12). 
No  differences  in  the  densities  occurred  between  1986  and  1987. 

Originally,  Sturgeon  Lake  was  placed  as  a  marginal  category  II  lake  at  the 
conclusion  of  the  1972  survey  (Hitchin,  1976).  Total  phosphorus  concentrations  were 
between  20  ^xg/\  and  30  mQ/I,  chlorophyll  a  levels  were  greater  than  4  /xg/l,  average 
zooplankton  densities  were  between  10,000  and  40,000  individuals  per  cubic  metre,  and 
calanoid  copepods  represented  2%  to  10%  of  the  zooplankton  population.  From  1986 
to  1988,  total  P  concentrations  ranged  from  17  to  73  ^g/\  (the  highest  value  at  S8), 
chlorophyll  5  ranged  from  a  low  of  3.3  ng/\  in  1986  at  station  S10  to  a  high  of  21  /xg/l  at 
S8.  Zooplankton  densities  increased  (Table  14)  to  a  maximum  of  251,300  individuals  per 
cubic  metre  in  1987,  and  the  calanoid  copepods  represented  between  1.5%  (S8  in  1986) 
and  23.5%  (S6  in  1988)  of  the  zooplankton  community  (Tables  18  -  20). 
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These  data  showed  that  there  was  a  great  amount  of  variability  in  the  parametres 
from  year  to  year  with  the  ranges  overlapping  between  category  II  and  III.  Given  that 
Sturgeon  Lake  was  a  marginal  category  II  in  1972,  such  large  increases  in  the 
zooplankton  populations  and  higher  levels  of  total  phosphorus  and  chlorophyll  a  would 
indicate  the  lake  now  definitely  fit  into  category  III. 

Zooplankton  populations  are  usually  controlled  by  water  depth,  water  temperature, 
light,  food  supply,  water  chemistry,  and  predation  pressures  (Hutchinson,  1967).  One  or 
a  combination  of  these  factors  may  have  caused  the  significant  decline  in  the  1988 
zooplankton  populations  of  both  lakes.  Further  investigation  is  required  linking  these 
parameters  to  the  other  aquatic  communities  (eg.  fish)  that  were  observed  in  1988. 

Additional  changes  in  the  zooplankton  populations  may  occur  now  that  the  zebra 
mussel  has  found  its  way  into  the  Kawartha  Lakes  system  (L.  Deacon,  personal 
communication).  The  source  of  food  for  the  calanoids  copepods  and  cladocerans  is 
algae  (Hutchinson,  1967),  the  same  source  as  for  the  zebra  mussel.  If  the  food  supply 
for  the  zooplankton  is  depleted,  young  fish  and  adult  planktivores  that  depend  on  the 
zooplanktors  (especially  the  larger  forms)  as  their  source  of  food  will  be  adversely 
affected.  Thus  the  sport  fish  populations  could  become  depleted  thereby  threatening  the 
economy  of  the  region  that  depends  heavily  upon  the  tourist  industry. 
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SUMMARY 

Zooplankton  populations  of  both  Rice  and  Sturgeon  Lakes  have  changed 
significantly  from  1972  especially  in  terms  of  density,  and  percentage  composition  in  the 
major  groups.  Not  much  change  was  observed  between  1986  and  1987  in  the  densities 
and  biomasses  although  a  change  in  sampling  gear  implemented  between  these  two 
years  made  strict  comparisons  difficult.  However,  in  1988  the  densities  and  biomasses  of 
the  major  groups  underwent  a  significant  decline  but  still  did  not  reach  the  levels 
observed  in  1972. 

Following  an  assessment  of  the  criteria  for  categorizing  lakes  according  to  their 
trophic  status,  it  was  determined  that  Rice  Lake  was  still  in  category  III,  and  Sturgeon 
Lake  which  had  been  a  marginal  category  II  lake  in  1972  had  slipped  into  category  III. 

Additional  changes  in  Rice  Lake  and  Sturgeon  Lake  zooplankton  communities  may 
take  place  now  that  the  zebra  mussel  has  invaded  inland  lakes  in  Ontario.  Since  the 
invader  and  the  zooplankton  are  competing  for  the  same  source  of  food  (algae),  food 
supplies  may  become  limited.  This  will  ultimately  affect  the  higher  levels  of  the  food  chain 
that  depend  on  zooplankton  for  their  food. 
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TABLE  13   Crustacean  zooplankton  concentration  in  Rice  Lake. 


YEAR 


SUMMER  MEAN  DENSITY 
(individuals  /  m^  ) 


MAXIMUM  DENSITY  3 
(individuals  /  m  ) 


1972 
1986 
1987 
1988 


93,300 
206,125 
436,878 
107,233 


352,600 

544,955 

2,719,896 

124,619 


TABLE  14  Crustacean  zooplankton  concentration  in  Sturgeon  Lake. 


YEAR 


SUMMER  MEAN  DENSITY 
(individuals  /  m^  ) 


MAXIMUM  DENSITY  ^ 
(individuals  /  in  ) 


1972 
1986 
1987 
1988 


24,200 
116,850 
251,292 

57,174 


70,700 
264,078 
937,217 
234,402 
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TABLE  15  Percentage  composition  of  the  zooplankton  in  Rice  Lake, 
1986. 


GROUP  \  STATION 


R33 


R34 


R35 


R36 


Total  Cladocera  • 
Daphnia  sp. 
Calanoid  copepods 
Cyclopoid  copepods 


77.5 
28.6 

13.3 
9.1 


81.9  82.2 

34.6  43.6 

6.5  6.4 

11.5  11.3 


76.9 
31. -3 
7.1 
15.95 


TABLE  16   Percentage  composition  of  the  zooplankton  in  Rice  Lake, 
1987. 


GROUP  \  STATION 


R33 


R34 


R35 


R3  6 


Total  Cladocera 
Daohnia  sp. 
Calamoid  copepods 
C/clopoid  copepods 


88.2 

52.3 

4.2 

7.6 


84.7  77.0 

53.1  32.0 

5.3  9.1 

10.0  13.9. 


78.3 
44.98 
6.2 

15.4 


TABLE  17   Percentage  composition  of  the  zooplanJcton  in  Rice  Lake, 
1988. 


GROUP  \  STATION 


R33 


R34 


R35 


R36 


.Total  Cladocera 
Dachnia  sp. 
Calanoid  copepods 
Cyclopoid  copepods 


89.8 

76.7 

86.6 

87.96 

75.0 

54.6 

63.9 

60.3 

2.7 

9.3 

3.3 

3.2 

7.5 

13.5 

10.1 

8.9 
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TABLE  18   Percentage  composition  of  the  zooplankton  in  Sturgeon 
Lake,  198  6. 


GROUP  \  STATION 

S6 

S7 

S8 

S9 

SIO 

Sll 

Total  Cladocera 

81.98 

83.3 

'  60.9 

86.6 

84.9 

85.3 

DaDhnia  sp. 

71.7 

34.8 

45.3 

51.4 

58.0 

63.1 

Calamoid  copepods 

7.8 

2.0 

1.5 

3.1 

.4.5 

7.4 

Cyclopoid  copepods 

10.2 

14.7 

37.6 

10.3 

10.6 

7.3 

TABLE  19  Percentage  composition  of  the  zooplankton  in  Sturgeon 
Lake,  1987. 


GROUP  \  STATION 

S6 

S7 

S3 

S9 

SIO 

Sll 

Total  Cladocera 

66.6 

74.8 

65.2 

80.6 

72.8' 

57.7 

Dachnia  sd. 

55.2 

57.9 

31.6 

62.3 

56.4 

46.7 

Calanoid  copepods 

17.2 

10.4 

2.4 

3.1 

16.4 

17.8 

Cyclopoid  copepods 

,16.1 

14.7 

31.4 

11.3 

10.8 

24.5 

'ABLZ  20  Percentage  composition  of  the  zooplankton  in  Sturgeon 
Lake,  1938. 


GROUP  \  STATION 

S6 

S7 

'  S3 

S3 

SIO 

Sll 

Total  Cladocera 

60.6 

35.4 

62.1 

75.4 

79.6 

73.5 

Dachr.ia  s;:. 

48.1 

7i;93 

41.3 

53.5 

60.9 

53.4 

Calanoid  copepods 

23.5 

6.1 

4.5 

9.1 

10.9 

17.1 

Cyclopoid  copepods 

15.9 

8.5 

33.3 

15.5 

9.4 

9.4 
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